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(54) DIGITAL THREE-DIMENSIONAL IMAGE MEASUREMENT SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to 
obtain highly accurate stereoscopic images with simple 
measurement in a short time when displaying the image 
of an object to be measured which has a two- 
dimensional or three-dimensional shape. 
SOLUTION: This system has a portable moire camera 20 
which has a three- dimensional displacement gage 26 
and a computer 30 to be exclusively used which has an 
image processor 32 for executing the arithmetic 
processing of the photographic image data of the object 
to be measured photographed by the moire camera 20. 
The relative displacement quantity in the objet to be 
measured is determined from the photographic image 
data by the three- dimensional displacement gage 26. 
Further, the sections having characteristic shapes and 
known shapes are extracted from the photographic 
image data and are respectively subjected to averaging 
processing by the computer 30 to be exclusively used 
and thereafter, respective pieces of the photographic 
image data are synthesized by the image processor 32, by which the stereoscopic images are 
obtained. 
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* NOTICES * 

JPO and NCIPI are not responsible for sny 
daneges oaused by the use of this translation. 

1 This document has been translated by computer* So the translation may not reflect the original 
precisely. 

Z.^m shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim 1] The portable digital oamcorder whioh photos a device under test. In a digital three 
dimensional image gaging system equipped with the processing unit which carries out data 
processing of the photography image data of this device under test photoed with this digital 
camcorder and the three dimentional display image [ three dimensional image ] processor based 
on this photography image data that carried out data processing A photography Image acquisition 
means to photo a device under test and to obtain two or more photography image data with this 
digital camcorder, The image data data-processing means whioh incorporates and carries out 
data processing of two or more image data obtained with this photography image data acquisition 
means to this processing unit, The digital three dimensional image gaging system oharacterized 
by having a solid Image creation display means to display the solid image which compounded and 
created each photography Image data processed with this data-processing means. 
[Claim 2] While using the digital camcorder equipped with the three-dimensions displacement 
gage with which said photography image acquisition means consists of a three-dimensions 
displacement pickup, a three-dimensions include-angle detector, and a three-dimensions 
acceleration detector A photography image data movement magnitude calculation means to 
compute the movement magnitude between these photography Image data from said two or more 
photography image data with these deteotors, The digital three dimensional image gaging system 
Indicated from the movement magnitude computed with this calculation means to claim 1 
oharacterized by having an amount catoulation means of relative displacements to compute the 
amount of relative displacements of this digital oamcorder and a device under test 
[Claim 3] A description configuration extract moans to extract the part Into which said Image 
data data-prooessing means has the description configuration of a device under test in each of 
two or more photography image data obtained by said photography image acquisition means, A 
known configuration election means to elect known configurations, such as the shape of a circle 
configuration or a square, further from the description configuration extracted by this, A 
photography image data adjustment means to pile up the same parts of the description 
configuration part in each of two or more of these photography image data elected by this known 
configuration election means, or a known configuration, and to adjust these two or more 
photography image data* A three dimensional Image gaging system given In claims 1 and Z 
characterized by carrying out three dimensional image creation based on the photography image 
data acUusted by this, and said amount of relative displacements. 

[Claim 4] The digital three dimensional image gaging system according to claim 1 characterized 
by attaching two or more auxiliary members on the front face of this device under test, and 
considering as the shape facility of a device under test when there Is no part from which the 
shape of surface type of said device under test turns into the description configurations, such as 
irregularity, at a flat surface* 

[Claim 5] It is a digital three dimensional image gaging system given In claims 1. 2. 3, and 4 
characterized by attaching and photoing a three-dimensions displacement piokup on the front 
face of a device under test when said device under test is the movable body which Is carrying 
out movable. 
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[Claim 6] The portable digital camcorder whioli photos a device under test, In a digital three 
dimensional image gaging system equipped with the processing unit which carries out data 
processing of the photography image data of this device under test photoed with this digital 
camcordarr and the three dimentional display Image [ three dimensional image ] processor based 
on this photography image data that carried out data processing A photography image acquisition 
means to photo a device under test and to obtain two or more photography Image data with this 
digital oamoorder, A photography image data data-processing means to process using Space 
FFT for this data processing while incorporating and carrying out data processing of two or more 
image data obtained with this photography image data aoquisition means to this processing unit, 
The digital three dimensional image gaging system characterized by having a solid image creation 
display means to display the solid image which compounded end created each photography image 
data processed with this photography image data data-prooessing means. 
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* NOTICES * 

JPO and NCIPI aro not roaponaiblo for any 
damages caused by the use of thia tranalation. 

I.This document has been translated by computen So the translation may not refleot the original 
precisely, 

Z.^^^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention piles up in more detail two or more photography 
Image data which photoed and obtained the device under test about a digital three-dlmanaions 
gaging system and gives a synthetic indication of the solid image, it relates to the digital three 
dimensional image gaging system which can display a highly precise solid image for a short time 
by carrying out data processing of this photography image data. 
[0002] 

[Description of the Prior Art] A CCD camera etc. Is used In order to photo the device under test 
which has a 2-dimensional configuration or a three-dimensions oonfiguration, to numerioal- 
modehlze the photography image, or to display it as a solid image on screens* such as a 
computer, conventionally, and to raise the precision of the photography image data* The method 
of presentation of the solid image of a device under test using thia CCD camera installs this 
device under test in the measuring point set up boforehandi and photos this device under test 
from two places while It Installs this CCD camera in the pointing device which was able to be 
formed beforehand first While obtaining two or more measure points for the pars oonvoluta lobuli 
ccrticalis renis of a device under test, the curvature for this pars convolute lobuli corticaiis renis 
is calculated, this photography image data that carried out computation is compounded, and the 
numerical model and solid image of this device under test are obtained from eaoh of two or more 
photography Image data obtained by this photography. 

[0003] Moreover, there is a thing using an optical approach besides said approach. By this 
approach, after sticking two or more predetermined auxiliary ot%jects on the front face of this 
device under test, light Is Irradiated to up to this device under tost using the light source. While 
the refleoted light arises on this device under test by this optioal exposure, the light and shadow 
by this auxiliary objeot will arise, and a photograph is taken as it is also with a CCD camera 
about this. And detection processing Is carried out to it being also with a digital image sensor 
about two or more photography Image data obtained by this photography, two or more of these 
photography image data that carried out detection processing is compounded, and a solid image 
Is obtained. 
[0004] 

[PrcblemCs) to be Solved by tiie Invention] However, time amount is taken [ after the pointing 
device which installs this CCD camera is expensive, or installing a CCD camera in a pointing 
device in the approach of installing a CCD camera in the pointing device formed beforehand, and 
obtaining the solid Image of a device under test since the configuration is large-scale as 
described above ] to start photography. Moreover, since unreasonableness arose in photography 
if a device under test is not muoh large, since carrying of a CCD camera is difficult, there was a 
problem that the magnitude and the configuration of a device under test will be restricted. 
[0005] In addition, in order to compute the curvature for the pars convoiuta lobuli corticaiis renis 
of a device under test from the photography image data which photoed and obtained said device 
under test since the precision of the photography image data Influences greatly, it is difHcult to 
compute accurate curvature, and the calculation takes time amount further. Moreover, there was 



http://www4.ipdl.noipi.go jp/cgl-bin/tran.web_cg!_^e 



2006/09/27 



2006$ 9^27Bnl3B|21^[DET/ITOH INTERNATIONAL PATENT OFFICE NO. 1092>/9P. 6/46 



a problom that dispersion appeared In the precision of the computed curvature and the precision 
of a solid Image, and dependability was missing from how taking [ number / the measure point 
location for the pars oonvoluta lobuli oortioalis renis of the devloe under test used for calculation 
of this curvature, / of the measure point ] influencing calculation of said curvature greatly. 
[0006] Furthermore, In the above mentioned optical approach, since a predetermined auxiliary 
object must be stuck on a device under test time and effort is required, and by the time this 
also starts photography, It will require time amount And since that pasting location Influences 
the precision of a solid image greatly in case this auxiliary object is stuck on a device under test 
as described above also in this approach, dispersion will appear in precision and dependability will 
be missing, moreover, it is difHcult to be easy to produce an optical interference in the light used 
as the light souroe, in case an optioal exposure is performed on the front face of a device under 
test and that light and shadow are acquired, and to make the effect by this optical Interference 
mitigate — etc* — there was a problem. 

[0007] Then. In obtaining the solid image of the device under test which has solid configurations, 
such as a 2-dimon8ional configuration or a three-dimensions configuration, the technical problem 
which this invention tends to solve is offering the digital three dimensional image gaging system 
which the precision's is raised and can obtain a highly precise solid image. 
[0008] 

[Means for Solving the Problem] In order to solve this technical problem, the digital three 
dimensional image gaging system of this Invention The portable digital camcorder which photos a 
device under test In a digital three dimensional image gaging system equipped with the 
processing unit which carries out data processing of the photography image data of this device 
under test photoed with this digital camcorder, and the three dimentional display image [ three 
dimensional image ] processor based on this photography image data that carried out data 
processing A photography image acquisition means to photo a device under test and to obtain 
two or more photography image data with this digital camcorder, The image data data-processing 
means which incorporates and carries out data processing of two or more Image data obtained 
with this photography Image data acquisition means to this processing unit, Let it be a summary 
to have a solid image creation display means to display the solid image which compounded and 
created each photography image data processed with this data-processing means. 
[0009] According to invention of the above-mentioned publication, it has a three dimentional 
display image [ three dimensional image ] processor based on the photography image data by 
which this data processing was carried out to the processing unit which carries out data 
processing of the photography image data of this device under test to the digital camcorder 
which is a digital type and can be carried. While obtaining two or more photography image data 
with the photography Image acquisition means by this digital camcorder Data processing of two 
or more photography image data obtained by this is carried out with the image data data- 
processing means by this processing unit this photography image data is further compounded for 
this with a solid Image creation display means, and a solid image is displayed. It becomes possible 
to be high degree of accuracy and to obtain the solid image of a device under test by this, for a 
short time, since data processing is possible for a short time while becoming possible to obtain 
photography Image data with a sufficient precision. 

[0010] And at this time, it is good to compute the movement magnitude between photography 
image data with a photography image data movement magnitude oaloulation means based on the 
detection value equipped with the three-dimensions displacement gage which becomes a digital 
camcorder from a three-dimensions displacement pickup, a three-dimensions include-angle 
detector, and a three-dimensions acceleration detector like invention according to claim 2 both 
according to these detectors, and to calculate the amount of relative displacements between 
this digital camcorder and a devioe under test from this movement magnitude further Accurate 
photography imago data will be obtained by this and a highly precise solid image will be obtained. 
[001 1] Furthermore, like invention according to claim 3. in each of two or more of said 
photography image data, the description configuration of a devioe under test is extracted with 
the description configuration extract means, and known configurations, such as the shape of a 
circle configuration or a square, are further extracted with a known configuration extract means. 
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And it is eood to create the three dimensional image of a device under test with superposition, 
this piled-up photography image data, and said amount of relative displacements for the same 
parts of this extracted description configuration and a known configuration with a photography 
image data ac|justment means. A solid image with acUustment of two or more image data 
effectively highly precise from the ability to also carry out with a sufficient precision will be 
obtained by this. 

[0012] And when it is the movable body in which attaches two or more auxiliary members on the 
front face of this device under test, and makes the shape facility of a device under test and said 
device under test is carrying out movable like invention according to oiaim 5 when there is no 
part from which the shape of surface type of said devioe under test turns into the description 
configurations, such as irregularity, at a flat surface like invention according to claim 4, It Is good 
to attach and photo a three-dimensions displacement piokup on the front face of a device under 
test. Photography becomes possible, without choosing the configuration of a device under test, 
and the situation of a halt or movable by this, and it is efficient Moreover, since the 
photography image data obtained by photography is also highly precise, a solid image highly 
precise as a result is obtained 

[0013] Moreover, the portable digital camcorder with which invention according to claim 6 photos 
a device under test, In a digital three dimensional image gaging system equipped with the 
processing unit which carries out data processing of the photography image data of this device 
under test photoed with this digital camcorder, and the three dimentionai display image [ three 
dimensional image ] processor based on this photography imago data that carried out data 
processing A photography Image acquisition means to photo a device under test and to obtain 
two or more photography image data with this digital oamoorder, A photography image data data- 
processing means to process using Space FFT for this data processing while incorporating and 
carrying out data processing of two or more image data obtained with this photography image 
data acquisition means to tiiis processing unit, Let it be a summary to have a solid image 
creation display means to display the solid Image which compounded and created each 
photography image data processed with this photography image data data-processing means. 
[0014] According to invention of the above-mentioned publication, it has a throe dimentionai 
display image [ three dimensional image ] processor based on the photography image data by 
which this data processing was carried out to the processing unit which carries out data 
processing of the photography image data of this devioe under test to the digital camcorder 
which is a digital type and can bo carried. While obtaining two or more photography image data 
with the photography image acquisition means by this digital camcorder Data processing of two 
or more photography image data obtained by this is carried out with the image data data- 
processing means by the space FFT of this processing unit this photography image data is 
further compounded for this with a solid image creation display means, and a solid image is 
displayed. Since data processing is possible for a short time while this enables it to obtain 
photography image data with a sufficient precision, it becomes possible to obtain the solid image 
of a device under test in the much more high degree of accuracy and the much more short time. 
[0015] 

[Embodiment of the Invention] The gestalt of suitable 1 operation of this invention is hereafter 
taken for an example, and it explains to a detail with reference to a drawing. In addition, a moire 
camera shall be used for the digitaMype video camera which photos a device under test in this 
example, and a device under test presupposes that it is the halt otuect which does not carry out 
movable. DrawlngJ. shows the block diagram of the digital three dimensional image gaging system 
concerning the gestalt of 1 operation of this invention* This digital three dimensional Image 
gaging system 10 is constituted by the moire camera 20 which divides roughly, photos a device 
under test 12, and obtains that photography image data, and the dedicated purpose computer 30 
whioh processes that photography image data. 

[001 6] The three-dimensions displacement gage 26 for said moire camera 20 to compute the 
amount of relative displacements of MOAKAMERA 20 in the CCD digital camera 24 and this 
device under test 1 2 of the industrial use way whioh photos the projector 22 which irradiates the 
fringe (moire pattern) which is a grid pattern by shading of light on a devioe under test 1 2 at the 
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Interior, and the this irradiated fringe is formed. In addition, it is constituted that the specification 
is also with a wired system with the precision of 4«)|(0.1mm of photographic coverage 
200mmx160mm and a solid Image, a resolution [ 6/100 ]. and a weight of 1.5kg. 
[0017] Said prctjector 22 has glass with which said fringe (moire pattern) was prepared in the 
lens of the light source for performing that optical exposure, and this fringe Is floodlighted on a 
device under test 12 by performing an optical exposure through this glass. And the condition of 
this fringe will be photoed by photoing a device under test 12 as said CCD digital camera 24 Is 
also* 

[0018] Moreover, said three-dimensions displacement gage 26 is constituted by the three- 
dimensions displacement pickup and three-dimensions include-angle detector which are not 
illustrated, and the three-dimensions acceleration detector. And a photograph is taken shifting 
little by little that the CCD digital camera 24 in which the device under test 12 which projected 
said fringe was formed by said moire camera 20 Is also, and the movement magnitude (variation 
rate amount) of this moire camera 20 is computed with the same part of the device under test 
1 2 in the photography image data. While calculating automatically the optimal timing for cutting 
the shutter In this CCD digital camera 24 based on this amount of displacement, continuous 
shutter actuation is performed automatically. In addition, this three-dimensions displacement 
gage 26 consists of wired systems with aX [ of precision ] of 3, and a weight of 300g 
[0019] Moreover, while said dedicated purpose computer 30 carries out data processing of the 
photography image data photoed with said moire camera 20, the image processor 32 which 
carries out synthetic processing of this photography image data that carried out data processing, 
and displays the solid image of three dimensions is formed. This moire camera 20 and this 
dedicated purpose computer 30 are Incorporated serially automatically by connecting with the 
wired system to a dedicated purpose computer 30. and data processing of the photography 
image data of two or more device under tests 12 photoed with this moire camera 20 is carried 
out by this, and it Is constituted so that It may be compounded in this solid Image processor 32 
after that. 

[0020] In addition, also in case a photograph is taken as said device under test 12 Is also with 
said moire camera 20, when it is the movable body whioh is moving, said three-dimensions 
displacement gage 26 and the same three-dimensions displacement gage which is not illustrated 
are attached on the front face of a device under test 12, And when the main ****** description 
has the configuration of said device under test 12 neither at a flat-surface configuration nor 
flatness, it is good to take a photograph with the same approach with having stuck two or more 
targets 40 which consisted of predetermined two-dimensional configurations or solid 
configurations as an auxiliary member of the configuration of a devioe under test 1 2 on the front 
face of this device under test 12, and having described this above again. 
[0021] Drawing 2 shows the configuration of the digital three dimensional image gaging system 
10 shown in said drawing 1 with the block diagram. In addition, the direction of an arrow head in 
drawing shows the I/O direction of data. The moire camera 20 Is constituted by a projector 22. 
the CCD digital camera (digital camera) 24, and the three-dimensions displacement gage 26 so 
that it may illustrate. And as mentioned already, a photograph will be taken, as a digital camera 24 
is also about the fringe (moire pattern) floodlighted on the device under test 12 by the projector 
22 formed in said moire camera 20, and data processing will be carried out to it being also with 
the software for analysis in which this photoed fringe was prepared by this moire camera 20 and 
which Is not Illustrated, 

[0022] In addition, in case a device under test 1 2 is photoed as it is also with said moire camera 
20, a near distance of the camera station of this moire camera 20 and the installation location of 
a device under test 12 is given beforehand. And it Is good to take a photograph, moving so that 
the photography part of this device under test 12 may be overiapped as it is also with this moire 
camera 20. 

[0023] And as are described above, and It overiaps, the amount of relative displacements in a 
device under test 1 2 Is computed from include-angle change computed based on the migration 
length and this photography image data whioh the moire camera 20 moved from two or more 
photoed photography image data. The timing which cuts the shutter of the CCD digital camera 
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24 basod on this computed amount of relative displacements is measured, and a shutter is out. 
In additioni all of measurement and shutter actuation of the timing which cuts these these 
shutters are performed automatically. While shutter timing is efficiently measurable with this, It 
becomes possible [ the photography number of sheets ] to press down to the minimum. 
[0024] After said amount of relative displacements and the photography image data 
automatically photoed with said moire camera 20 are complemented in order to improve the 
detection precision of the space^coordinates location in this photography image, whenever 1 
photography Image data is obtained by the shutter actuation, it is serially sent to a dedicated 
purpose computer 30. However, it is constituted so that an operator may Input that data, such 
as a voxel consistency in this case, are also at an interactive format 
[0025] And the part which has a characteristic configuration In the direction of a normal of 
photography Image data [ In / that It is also with the software 35 in said dedicated purpose 
computer 30 / said device under test 1 2 ] is extracted for every previous 1 photography image 
data. The extract of this description part extracts flat-surface configurations, such as the shape 
of music flat surfaces which are the projection parts in the configuration of a device under test 
12 etc., such as an others and circle configuration, the shape of a cylinder and also a square, or 
a triangle, and the so-called known configuration. 

[0026] However, although flat-surfaoe configurations, suoh as the shape of the shape of a 
square or a triangle, are automatically extracted in the case of the feature extraction of said 
known configuration, an operator will do the selection extract of the so-called circle 
configurations, such as the shape of a polar plane or a cylindrical shape. In addition, although 
whenever [ recognition / of whenever / distinction / of the circle configuration at the time of 
this feature extraction / the number to extract ] changes with operators, by the time a solid 
image Is finally obtained by some, its extract part, number of the circle configuration by which 
the selection extract was carried out here, etc*, some time difference will arise by them. 
[0027] And in each photography Image data by which said extracted known configuration is 
photoed, equalization processing of the same known configuration is carried out using count of 
the least square method etc., and this known configuration calculates the amount of 
displacement most in agreement. While having this every one photography image data and piling 
up and compounding it on the solid image processor 32 based on the amount of displacement 
computed here, the solid Imago of three dimensions will be again displayed for this compound 
image on a dedicated purpose computer 30 on the screen of delivery and this dedicated purpose 
computer 30. 

[0028] In addition, it is good to check whether it has the description which the configuration of 
this device under test 12 mentioned already on the occasion, for the configuration of this device 
under test 12 to stick two or more targets 40 on the fi^ont face of a device under test 12. when 
the description is not seen in a flat surface and a flat configuration, and to use for photography 
of said device under test 12 as a shape facility. Moreover, when this device under test 12 is a 
movable body, as mentioned already, a three-dimensions displacement gage is attached on a 
device under test 12. However, when the device under test 12 has stopped, this three- 
dimensions displacement gage may be omitted, without attaching. 

[0029] Moreover, you may make it deliver and receive transfer of data, such as photography 
image data photoed with said moire camera 20, and the amount of relative displacements, using 
storages, such as a floppy disk. And when two or more solid Images are piled up and image 
equalization processing is perfonmed in case synthetic processing of image data is performed by 
this solid image processor 32 in order to make higher precision of the solid image compounded 
by said solid image processor 32, a highly precise solid image will be obtained. 
[0030] Drawing 3 is the block diagram having shown the control circuit Fig. of the micro capacity 
type acceleration detector (only henceforth an ''acceleration detector") with which the three-* 
dimensions displacement gage 26 shown in said drawing 1 is equipped, and which is not 
iilustrated. The direction of an arrow head shown all over drawing shows the direction where a 
signal is outputted Moreover, the timing chart of the signal in each control circuit shown In this 
drawing 3 is shown in drawjng 4 . The acceleration sensor 51 which measures the movement 
magnitude (variation rate amount) of the moire camera 20 in the photography image data which 
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had and photoed said moire camera 20 Is formed, and this acceleration detector 50 is oonneoted 
with a transmitter 52, reference voltage 53, and an Integrator 54. 

[0031] Moreover, It connects with a synchronous circuit 55 and said transmitter 52 is connected 
to an Integrator 54 through the hold reset circuit 56. In addition, a thermometric element 57 is 
connected to this integrator 54, and when predetermined temperature is detected, an output 
signal Is transmitted to an Integrator 54. 

[0032] Said acceleration sensor 51 and reference voltage 53, and the integrator 54 that received 
the signal from the thermometric element 57 In the hold reset circuit 56 list carry out control 
processing of these data, and outputs said processed data to A/D (A/D converter)62 through a 
switcher 60. And an output signal is changed into an analog or a digital signal with A/D converter 
62. The signal changed here will be outputted to a microprooessor 61, and A/D converter 62 will 
obtain the output from a microprocessor 61. 

[0033] Whenever said microprocessor 61 receives the sampling from A/D converter 62. it 
calculates the average of the value in a past fixed period, or the average to whioh the nearer 
past applied weight It is high responsibility by this, and highly precise acceleration will be 
obtained. And if the output of a hold circuit 56 and a reset circuit 56, and an integrator 54 is 
inserted in Juxtaposition to the output of an aooeleration sensor 51 as shown in drawing 4 
(integral value of the part of positive logic), - (Integral value of part of negative logic) speed of 
response will become twice, the speed of response of said three-dimensions displacement gage 
26 improves, and response engine performance's shutter timing measurement and shutter 
actuation of a digital camera 24 which were mentioned already improve. 
[0034] Drawing 5 shows the aotuation in the moire camera 20 shown in said drawing 1 and 
dr awing 2 with the block diagram. If a photograph Is taken as It Is also with the moire camera 20 
about said device under test 12 as mentioned already, the shutter timing and shutter aotuation 
will be performed automatically, and two or more photography image data (for example, the 
photography image data 1 , photography image data 2 ..) will be obtained. And as mentioned 
already, the amount of relative displacements in a device under test 12 is computed from these 
two or more photography image data. 

[0035] The space-coordinates point of three dimensions is computed for every pixel [ in / in 
each of two or more of said photography image data (the photography image data 1, photography 
Image data 2 ..) / the photography image data (the photography image data 1, photography image 
data 2 ..) ]. And as shown in drawing 6 , each photography image data (the photography image 
data 1, photography image data 2 is complemented based on said computed amount of relative 
displacements. Two or more of these complemented photography image data (the photography 
image data 1, photography image data 2 ..) and said amount of relative displacements will be 
serially sent to a dedicated purpose computer 30. 

[0036] Drawing 7 shows the aotuation in the dedicated purpose computer 30 shown in said 
dr awing 2 with the block diagram. As shown in said drawing 5 , two or more complemented 
photography image data (the photography image data 1. photography image data 2 ..) is serially 
incorporated by the dedicated purpose computer 30 for every photography image data of the. 
And the part which has shape facilities, such as irregularity, to the direction of a normal of an 
image for every photography image data of this is extracted, the successive approximation of the 
space-coordinates point of said three dimensions is oarried out, and a foous group is extraoted. 
Furthermore, by processing the curvature distribution which can be set at least to the pars 
convolute lobuli corticalis renis of each photography image data using technique, such as a hash 
method and a Monte Carlo method, a focus group is classified and curvature approximates a 
small part with a polyhedron or a free sculptured surface. 

[0037] And as mentioned already. In the description configuration of said photography image 
data, an operator chooses and extracts circular and the part which has known configurations, 
such as the shape of a cylindrical shape. However, since the extract of this known configuration 
is automatically extracted by the dedicated purpose computer 30 in flat surfaces, such as a 
straight line, the selection extract by the operator is not needed. Moreover, since individual 
difFerenoe is in the criteria of the distinction to the configuration when an operator performs the 
selection extract of the shape of this round shape and a cylindrical shape etc.. the time amount 
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which the time amount whioh the extract takes, and future processings take is not uniform. 
[0038] For exampie, if the case where the muitiple-seleotion extraot of the shape of the case 
where the selection extract of the shape of a round shape or a cyiindrical shape is not carried 
out at ail, a circle oonfiguration, and a cyiindrical shape Is carried out In tWe same photography 
image data is compared Since the direction at the time of carrying out the selection extract of 
two or more the shape of a circle configuration and a oylindrical shape converges early the 
convergence oount for displaying the solid image mentioned later, the direction when the soiid 
image of three dimensions carries out the muitiple-seleotion extract of the shape of a circle 
configuration and a oylindrical shape will be obtained early. 

[0039] Moreover, as mentioned already, the selection extraot of the known configuration part in 
each photography Image data (the photography image data 1 , photography Image data 2 ..) is 
good to carry out the selection extract of the precision nibble set up in said device under test 
12. The part which designs this device under test 12 with precision In the time of the 
manufaoture beforehand is set up. Since the configuration data of a device under test 12 show 
beforehand the part which has this precision, by using this precision nibble for the selection 
extract of the part of a known configuration, tt will be certainly completed by the convergence 
count mentioned later, and a highly precise solid image will be obtained. 

[0040] And in consideration of ''weight" value, the amount of error hopes which is the range of 
the error in a this "weight" value further Is obtained from the precision of said extracted shape 
facility and a known configuration, and it evaluates using a performanoe index. In addition, since a 
this "weight" value changes with classes, such as a configuration of a device under test 12, and 
the quality of the material, it will be set up according to a device under test 1 2. 
[0041] Furthermore, equalization processing of said shape feoility and known configuration which 
were extracted is carried out using count of the least square method etc. within the limits of 
said amount of error hopes. And the location of this shape facility and a known configuration 
calculates the amount of displacement whioh is best in agreement, and convergence count is 
performed so that the value of said performance index may become min by making this amount 
of displacement into initial value, and said shape facility and known configuration which are 
included in each photography image data (the photography image data 1, photography Image data 
2 ..) as shown in drawing 8 — piling up — each — photography Image data (photography Image 
data 1, photography image data 2 ..) composition will be carried out 

[0042] Drawing 9 is the flow chart which showed the aotuation in this three dimensional image 
gaging system 10. It checks whether in photography of a device under test 12, It has first a 
configuration whioh turns into the configuration with the description. Although pasting of a target 
40 is not needed when it has irregularity and a part which serves as the description in addition to 
this (S10 ''YES'') When it does not have the part used as said description (SIO "NO"), on the 
front face of a device under test 12, two or more predetermined targets 40 are stuck (812). and 
It uses as a description configuration of a devioe under test 12. 

[0043] Moreover, when said device under test 1 2 is the movable body which is carrying out 
movable also at the time of photography (SI 4 "NO"), a three-dimensions displacement gage is 
attached also on this device under test 12 (SI 6). However, if it is the halt body which said device 
under test 12 has suspended (SI 4 "YES"), it is not necessary to attach this three-dimensions 
displacement gage. 

[0044] Furthermore, It Inputs that it is also at dialogic operation about data, such as a near 
distance of said moire oamera 20 and device under test 12, and a pixel consistency, (318), and a 
photograph is taken, shifting so that a device under test 12 may be overiapped as it is also with 
the moire camera 20 (S20). If photography of a device under test 12 is started with this moire 
camera 20 as mentioned already, a fi^inge (moire pattern) will be floodlighted on this devioe under 
test 12 fircm the projector 22 formed In the moire camera 20. a photograph will be taken as the 
CCD digital camera 24 is also about this fringe, and photography image data will be obtained. 
[0045] In addition, timing measurement which cuts the shutter of the CCD digital camera 24, and 
shutter actuation are automatically performed according to the amount of relative displacements 
computed by the three-dimensions displacement gage 26 formed in said moire camera 20, as 
mentioned already in said drawing 2 . Data will be complemented for that each every image data 
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of photography, and two or more photography image data photoed by this will be serially sent to 
a dedicated purpose computer 30 with this amount of relative displacements, as shown in said 
drawing 5 (S22). 

[0046] And two or more photography image data sent to said dedicated purpose computer 30 
carries out equalization processing (S24) of each while carrying out the aeleotion extract of the 
shape facility part and known configuration of a device under test 12 in that each image data of 
photography, as shown in said drawing 7 . And after piling up and compounding said every one 
photography image data by the solid image processor 32 so that the extracted this desoription 
part and the part of a known configuration may be most in agreement (S26), the solid image of 
three dimensions will be again displayed on a dedicated purpose computer 30 on the screen of 
delivery and this dedicated purpose computer 30. 

[0047] Thus, if the approximate value acquired from two or more photography image data by 
carrying out the selection extract of the known configurations of having the description 
configuration in a device under test such as a part and a circle configuration, and carrying out 
the mean square of the error in these directions of a normal further is in a predetermined error 
range, a highly precise solid image will be obtained That is. since adjustment of the solid image 
which piles up and obtains said photography image is also good when the desoription 
configuration and known configuration which carried out the selection extract from said 
photography image data are ac(justed, as a result a highly precise solid image will be obtained. 
[0048] Moreover, although not illustrated, it is also possible to use for data processing of the 
photography image data in this example the three dimensional image measuring device which 
used Space FFT. Space FFT is used for this processing, although the three dimensional image 
measuring device using this space FFT photos a device under test using a commercial digital 
camcorder etc., and incorporates and carries out data processing of that photography image data 
to a computer using storages, such as a floppy disk and RAM, and the solid image of three 
dimensions is obtained. 

[0049] Processing of the photography image data based on said space FFT obtains highly precise 
image display by enabling the detailed outside profile extract of a device under test, and carrying 
out voxel processing of this photography image data downloaded to the computer further In 
addition to the shade information acquired from the conventional photography image data, by 
this, a highly precise solid image will be obtained from acquiring the information on the space- 
coordinates location In three dimensions. 

[0050] Alterations various in the range which is not limited to the above-mentioned example at 
all. and does not deviate fi^cm the meaning of this invention are possible for this invention. For 
example, although the moire camera was used in this example, at any time is possible for the 
modification addition of the synthetic approach of the extract approach of the description part 
by the approach and photography image data which download the photography image data of the 
device under test which a camera, a peripheral device, etc. to be used were not limited, and was 
photoed to a oomputer, and a known configuration, the known configuration to extract and also a 
solid Image, the method of presentation of the completed solid image, etc. 
[0051] 

[Effect of the Invention] As explained above, according to invention according to claim 1, 
efficient photography can be carried out without choosing a device under test by using a 
portable digital camcorder, since photography becomes possible, without [ still more nearly 
movable or ] asking conditions, such as a halt etc., the configuration of a device under test 
magnitude, and. And the data with the highly precise possible photography image data in a 
required process by the time each photography image data will have high degree of accuracy and 
carries out the three dimentional display of this photography image data by complementing the 
photography image data which photoed and obtained this device under test are obtained. 
Therefore, a highly precise three-dimensions solid image will be obtained. 

[0052] And while computing the amount of relative displacements of a video camera and a device 
under test and using for complement processing of photography Image data like invention 
according to claim 2 Furthermore, if the selection extract of the description configuration and 
known configuration in photography image data is carried out and each photography image data 



http://www4jpdi.ncipi.goJp/cgi-bin/tran.web.cp.^e 



2006/09/27 



200,6$Jfl;7B|;13l23^\[DET.ITOH INTERNATIONAL _PATENT OFFICE 



NO. 1 092J/9P. 13/46 



is acUusted like Invention according to claim 3 based on this amount of relative displacements It 
becomes possible to aim at compaction of the duration which the oonvergenoe count in each 
photography image data becomes easy to converge, and data processing takes to this, and even 
if it does not take experience of an operator etc. into consideration further, a solid image with 
the high dependability equipped with fixed precision will be obtained easily. 
[0053] Furthermore, still like invention according to claim 5. when there Is no description In the 
configuration of a device under test while preparing an auxiliary member on the front face like 
invention according to claim 4. when a device under test is a movable body, it is good to attach a 
three-dimensions displacement pickup on the front face of a device under test. Accurate 
photography image data is obtained without choosing a device under test by this. And since it is 
not necessary to take into consideration a configuration, a condition, etc. of a device under test 
in this way again, the application will also spread. 

[0054] Moreover, It becomes possible like invention according to claim 6 to obtain a clear solid 
image by processing the photography image data of a device under test using Space FFT, In 
addition, while a commercial video camera is used for the camera used in the case of this 
photography, since the migration which uses storages, such as a commercial floppy disk and 
RAM, is possible, migration of data and the general purpose by it are easy also for this, and it is 
efficient. [ of the photography Image data obtained by tills ] 

[0055] And the solid image created in this way can also make an operation navigation system, a 
simulation system, etc. using the photography image data which photos and obtains a road, a 
building, etc. while solid CG data are created and It can make animation, virtual reality (virtual 
reality), etc. by using the image information which added the color picture to said photography 
image data. Furthermore, since it Is possible to make verification, a game, etc. of assembly 
nature in a machinery, a product etc., It can respond to the application broadly. 
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TECHNICAL FIELD 



[Field of the Invention] In case this Invention piles up In more detail two or more photography 
image data which photoed and obtained the device under test about a digital three-dimensions 
gaging system and gives a synthetic indication of the solid image, it relates to the digital three 
dimensional image gaging system which can display a highly precise solid image for a short time 
by carrying out data processing of this photography image data. 
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PRIOR ART 



[Description of the Prior Art] A CCD camera etc. is used in order to photo the device under test 
which has a 2^dimensional configuration or a three^dlmensions configuration, to numerical- 
modelHze the photography image, or to display it as a solid image on screens, such as a 
computer, conventionally, and to raise the precision of the photography image data. The method 
of presentation of the solid image of a device under test using this CCD camera installs this 
device under test in the measuring point set up beforehand, and photos this device under test 
from two places while it installs this CCD camera in the pointing device which was able to be 
formed beforehand first While obtaining two or more measure points for the pars convoluta lobuli 
cortloalis renis of a device under test, the ourvature for this pars ocnvoluta lobuli corticalis renis 
is calculated, this photography Image data that carried out computation Is compounded, and the 
numerical model and solid image of this device under test are obtained from each of two or more 
photography image data obtained by this photography. 

[0003] Moreover, there is a thing using an optical approach besides said approach. By this 
approach, after sticking two or more predetermined auxiliary objects on the front face of this 
device under test, light is irradiated to up to this device under test using the light source, While 
the reflected light arises on this device under test by this optical exposure, the light and shadow 
by this auxiliary object will arise, and a photograph is taken as it Is also with a CCD camera 
about this. And detection processing is carried out to it being also with a digital image sensor 
about two or more photography image data obtained by this photography, two or more of these 
photography Image data that carried out detection processing Is compounded, and a solid image 
is obtained. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As explained above, according to invention according to claim 1 » 
efficient photography can be carried out, without choosing a device under test by using a 
portable digital camcorder, since photography becomes possible, without [ still more nearly 
movable or ] asking conditions^ such as a halt, etc., the configuration of a device under test, 
magnitude, and. And the data with the highly precise possible photography Image data in a 
required process by the time each photography image data will have high degree of accuracy and 
carries cut the three dimentional display of this photography image data by complementing the 
photography Image data which photced and obtained this device under test are obtained 
Therefore, a highly precise three-dimensions solid image will be obtained. 

[0052] And while computing the amount of relative displacements of a video camera and a device 
under test and using for complement processing of photography image data lil^e invention 
according to claim 2 Furthermore, if the selection extract of the description oonfiguration and 
known oonfiguration in photography image data is carried out and each photography image data 
Is acUusted like invention according to claim 3 based on this amount of relative displacements It 
becomes possible to aim at compaction of the duration which the convergence count in each 
photography image data becomes easy to converge, and data processing takes to this, and even 
if it does not take experience of an operator eta Into consideration further, a solid image with 
the high dependability equipped with fixed precision will be obtained easily. 
[0053] Furthermore, still like invention according to claim 5, when there is no description in the 
configuration of a device under test while preparing an auxiliary member on the front face like 
invention according to claim 4, when a device under test is a movable body, it is good to attach a 
three-dimensions displacement pickup on the front face of a device under test Accurate 
photography image data Is obtained without choosing a device under test by this. And since it is 
not necessary to take into consideration a configuration, a condition, etc. of a device under test 
in this way again, the application will also spread. 

[0054] Moreover. It becomes possible like invention according to claim 6 to obtain a clear solid 
image by processing the photography image data of a device under test using Space FFT. In 
addition, while a commercial video camera is used for tho camera used In the case of this 
photography, since the migration which uses storages, such as a oommerpial floppy disk and 
RAM, is possible, migration of data and the general purpose by it are easy also for this, and It is 
efficient [ of the photography image data obtained by this ] 

[0055] And the solid image created in this way can also make an operation navigation system, a 
simulation system, etc. using the photography image data which photos and obtains a road, a 
building, etc. while solid CG data are created and it can make animation, virtual reality (virtual 
reality), etc. by using the image infomnation which added the color picture to said photography 
image data. Furthermore, since it is possible to make verification, a game, etc. of assembly 
nature In a machinery, a product etc.. it can respond to the application broadly. 
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TECHNICAL PROBLEM 



[ProblemCs) to be Solved by the Invention] However, time amount is taken [ after the pointing 
device which Installs this CCD camera Is expensive, or installing a CCD camera fn a pointing 
device in the approach of Installing a CCD camera in tho pointing device formed beforehand, and 
obtaining the solid image of a device under test since the configuration Is large**scale as 
described above ] to start photography. Moreover, since unreasonableness arose in photography 
if a device under test Is not much large, since carrying of a CCD camera Is difficult there was a 
problem that the magnitude and the configuration of a device under test will be restricted. 
[0005] In addition, in order to compute the curvature for the pars convolute lobuli corticalis renis 
of a device under test from the photography image data which photoed and obtained said device 
under test, since the precision of the photography image data influences greatly, it is difficult to 
compute accurate curvature, and the calculation takes time amount further Moreover, there was 
a problem that dispersion appeared in the precision of the computed curvature and the precision 
of a solid image, and dependability was missing from how taking [ number / the measure point 
location for the pars convolute lobuli corticalis renis of the device under test used for calculation 
of this curvature, / of the measure point ] influencing catoulation of said curvature greatly. 
[0006] Furthermore, in the above mentioned optical approach, since a predetermined auxiliary 
object must be stuck on a device under test, time and effort is required, and by the time this 
also starts photography, it will require time amount And since that pasting location influences 
the precision of a solid image greatly in case this auxiliary ofcUect is stuck on a device under test 
as described above also In this approach, dispersion will appear in precision and dependability will 
be missing, moreover, it is difficult to be easy to produce an optical interference in the light used 
as the light source, in case an optical exposure is performed on the front face of a device under 
test and that light and shadow are acquired, end to make the effect by this optical interference 
mitigate — etc. — there was a problem. 

[0007] Then, in obtaining the solid image of the device under test which has solid configurations, 
such as a 2-dimen$ional configuration or a three^dlmensicns configuration, the technical problem 
which this invention tends to solve is offering the digital three dimensional image gaging system 
which the precision's is raised and can obtain a highly precise solid image. 
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MEANS 



[Means for Solving the Problem] In order to solve this technical problem, the digital three 
dimensional image caging system of this invention The portable digital camcorder which photos a 
device under test In a digital three dimensional image gaging system equipped with the 
processing unit which carries out data processing of the photography image data of this device 
under test photoed with this digital camcorder, and the three dimentlonal display image [ three 
dimensional image ] processor based on this photography image data that carried out data 
processing A photography image acquisition means to photo a device under test and to obtain 
two or more photography image data with this digital camcorder, The Image data data-processing 
means which incorporates and carries out data processing of two or more image data obtained 
with this photography image data acquisition means to this processing unit, Let it be a summary 
to have a solid image creation display means to display the solid image which compounded and 
created each photography image data processed with this data-processing means. 
[0009] According to invention of the above-mentioned publication, it has a three dimentional 
display image [ three dimensional image ] processor based on the photography image data by 
which this data processing was carried out to the processing unit which carries out data 
processing of the photography image data of this device under test to the digital camcorder 
which is a digital type and can be carried. While obtaining two or more photography image data 
with the photography image acquisition means by this digital camcorder Data processing of two 
or more. photography image data obtained by this Is carried out with the Image data data- 
processing means by this processing unit, this photography image data is further compounded for 
this with a solid image creation display means* and a solid image is displayed. It becomes possible 
to be high degree of accuracy and to obtain the solid image of a device under test by this, for a 
short time, since data processing is possible for a short time while becoming possible to obtain 
photography Image data with a sufficient precision. 

[0010] And at this time, it is good to compute the movement magnitude between photography 
image data with a photography image data movement magnitude calculation means based on the 
detection value equipped with the three-dimensions displacement gage which becomes a digital 
camcorder from a three-dimensions displacement pickup, a three-dimensions inciude-angie 
detector, and a three-dimensions acceleration detector like invention aocording to claim 2 both 
according to these detectors, and to calculate the amount of relative displacements between 
this digital camcorder and a device under test from this movement magnitude further. Accurate 
photography image data will be obtained by this and a highly precise solid image will be obtained. 
[0011] Furthermore, like invention according to claim 3, in each of two or more of said 
photography image data, the description configuration of a device under test is extracted with 
the description configuration extract means, and known configurations, such as the shape of a 
circle configuration or a square, are further extracted with a known configuration extract means. 
And it is good to create the three dimensional image of a device under test with superposition, 
this piled-up photography image data, and said amount of relative displacements for the same 
parts of this extracted description configuration and a known configuration with a photography 
Image data adjustment means. A solid Image with acUustment of two or more image data 
effectively highly precise from the ability to also carry out *♦ with a sufficient precision will be 



http;//www4jpdLncipi.gojp/cgi-bin/traa-web„cgi.€yye 



2008/09/27 



2006$ 9fl27Br.13B|24^K[MEAlTqH INTERNATIONAL PATENT OFFICE 



NO. 1 0922/7 P. 19/46 



obtained by this. 

[0012] And whon it is tho movebio body In which attaches two or more auxiliary members on the 
front face of this device under test and makes the shape facility of a device under test, and said 
device under test is carrying out movable like invention aooording to claim 5 when there Is no 
part from which the shape of surface type of said device under test turns into the description 
confieurations, such as irregularity, at a flat surface like Invention according to claim 4, it is good 
to attaoh and photo a three-dimensions displaoement piokup on the front face of a device under 
test Photography becomes possible, without choosing the configuration of a device under test 
and the situation of a halt or movable by this, and it is efficient Moreover, since the 
photography image data obtained by photography is also highly precise, a solid image highly 
precise as a result is obtained. 

[0013] Moreover, the portable digital camcorder with which invention according to claim 6 photos 
a device under test In a digital three dimensional Image gaging system equipped with the 
processing unit which carries out data processing of the photography image data of this device 
under test photoed with this digital camcorder, and the three dimentlonal display image [ three 
dimensional image ] processor based on this photography image data that carried out data 
processing A photography image acquisition means to photo a device under test and to obtain 
two or more photography Image data with this digital camcorder, A photography image data data- 
processing means to process using Space FFT for this data processing while incorporating and 
carrying out data processing of two or more image data obtained with this photography image 
data acquisition means to this processing unit. Let it be a summary to have a solid Image 
oreation display means to display the solid image which compounded and created each 
photography image data processed with this photography image data data-processing moans. 
[0014] According to invention of the above-mentioned publication, it has a three dimentlonal 
display image [ three dimensional image ] processor based on the photography image data by 
which this data processing was carried out to the processing unit which carries out data 
processing of the photography image data of this device under test to the digital camcorder 
which Is a digital type and can be carried. While obtaining two or more photography image data 
with the photography Image acquisition means by this digital camcorder Data processing of two 
or more photography image data obtained by this is carried out with the image data data- 
processing means by the space FFT of this processing unit, this photography image data is 
further compounded for this with a solid image creation display means, and a solid image is 
displayed. Since data processing is possible for a short time while this enables it to obtain 
photography image data with a sufficient precision, it becomes possible to obtain the solid image 
of a device under test in the much more high degree of accuracy and tho much more short time, 
[0015] 

[Embodiment of the Invention] The gestalt of suitable 1 operation of this Invention is hereafter 
taken for an example, and it explains to a detail wi^ reference to a drawing. In addition, a moira 
camera shall be used for the digital-type video camera which photos a device under test in this 
example, and a device under test presupposes that It Is the halt object which does not carry out 
movable. Drawing 1 shows the block diagram of the digital three dimensional image gaging system 
concerning the gestalt of 1 operation of this invention. This digital three dimensional image 
gaging system 10 is constituted by the moire camera 20 which divides roughly, photos a device 
under test 12, and obtains that photography image data, and the dedicated purpose computer 30 
which processes that photography image data. 

[0016] The three-dimensions displacement gage 26 for said moire camera 20 to compute the 
amount of relative displacements of MOAKAMERA 20 in the CCD digital camera 24 and this 
device under test 12 of the industrial use way which photos the projector 22 which irradiates tho 
fringe (moire pattern) which Is a grid pattern by shading of light on a device under test 12 at the 
interior, and the this irradiated fringe is formed. In addition, it is constituted that the specification 
is also with a wired system with the precision of **o.1mm of photographic coverage 
200mmx 160mm and a solid image, a resolution [ 6/100 ], and a weight of I.Skg. 
[0017] Said projector 22 has glass with which said fringe (moire pattern) was prepared in the 
lens of the light source for performing that optical exposure, and this fringe is floodlighted on a 
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device under test 12 by performing an optical exposure through this glass. And the condition of 
this fringe will be photoed by photoing a device under test 12 as said COD digital camera 24 Is 
also. 

[0018] Moreover, said three-dimensions displacement gage 26 Is constituted by the three- 
dimensions displacement pickup and three-dimensions include-angle detector which are not 
illustrated, and the three-dimensions aooeleration detector. And a photograph is taken shifting 
little by little that the CCD digital camera 24 in which the device under test 12 which projected 
said fringe was formed by said moire camera 20 Is also, and the movement magnitude (variation 
rate amount) of this moire camera 20 is computed with the same part of the device under test 
12 in the photography image data. While calculating automatically the optimal timing for cutting 
the shutter in this CCD digital camera 24 based on this amount of displacement, continuous 
shutter actuation is performed automatically. In addition, this three-dimensions displacement 
gage 26 consists of wired systems with 8% [ of precision ] of 3, and a weight of 300g. 
[0019] Moreover, while said dedicated purpose computer 30 carries out data processing of the 
photography image data photoed with said moire camera 20, the image processor 32 which 
carries out synthetic processing of this photography image data that carried out data processing, 
and displays the solid image of three dimensions is formed. This moire camera 20 and this 
dedicated purpose computer 30 are incorporated serially automatically by oonneoting with the 
wired system to a dedicated purpose computer 30, and data processing of the photography 
image data of two or more device under tests 12 photoed with this moire camera 20 is carried 
out by this, and it is constituted so that it may be compounded in this solid image processor 32 
after that. 

[0020] In addition, also in case a photograph is taken as said device under test 12 is also with 
said moire camera 20, when it is the movable body which is moving, said three-dimensions 
displacement gage 26 and the same three-dimensions displacement gage which Is not Illustrated 
are attached on the front face of a device under test 12. And when the main ^m^^rn description 
has the configuration of said device under test 1 2 neither at a flat^surFace configuration nor 
flatness, it is good to take a photograph with the same approach with having stuck two or more 
targets 40 which consisted of predetermined two-dimensional configurations or solid 
configurations as an auxiliary member of the configuration of a device under test 12 on the front 
face of this device under test 12, and having described this above again. 
[0021] Drawing 2 shows the configuration of the digital three dimensional image gaging system 
10 shown in said drawingj. with the block diagram* In addition, the direction of an arrow head in 
drawing shows the I/O direction of data. The moire camera 20 is constituted by a prcijector 22, 
the CCD digrtal camera (digital camera) 24, and the three-dimensions displacement gage 26 so 
that it may illustrate. And as mentioned already, a photograph will be taken as a digital camera 24 
is also about the fringe (moire pattern) floodlighted on the device under test 12 by the prqjector 
22 formed in said moire camera 20, and data processing will be carried out to it being also with 
the software for analysis in which this photoed fringe was prepared by this moire camera 20 and 
which is not illustrated. 

[0022] In addition, in case a device under test 12 ts photoed as it is also with said moire camera 
20, a near distance of the camera station of this moire camera 20 and the installation location of 
a device under test 1 2 is given beforehand. And it is good to take a photograph, moving so that 
the photography part of this device under test 12 may be overlapped as it is also with this moire 
camera 20. 

[0023] And as are described above, and It overlaps, the amount of relative displacements in a 
device under test 12 is computed from inolude-angie change computed based on the migration 
length and this photography image data which the moire camera 20 moved from two or more 
photoed photography image data. The timing which cuts the shutter of the CCD digital camera 
24 based on this computed amount of relative displacements is measured, and a shutter is cut 
In addition, all of measurement and shutter actuation of the timing which cuts these these 
shutters are performed automatically. While shutter timing is efficiently measurable with this, it 
becomes possible [ the photography number of sheets ] to press down to the minimum. 
[0024] After said amount of relative displacements and the photography image daU 
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automatically photoed with said moire camera 20 are complemonted in order to improve the 
detection precision of the space-coordinatea location in this photography Image, whenever 1 
photography image data Is obtained by the shutter actuation, it is serially sent to a dedicated 
purpose computer 30. {However, It Is constituted so that an operator may input that data, such 
as a voxel consistency in this oase, are also at an interactive format. 
[0025] And the part which has a characteristic configuration in the direction of a normal of 
photography image data [ in / that it is also with the software 35 in said dedicated purpose 
computer 30 / said device under test 1 2 ] is extracted for every previous 1 photography image 
data. The extract of this description part extracts flat-surface configurations, such as the shape 
of music flat surfaces which are the projection parts in the configuration of a device under test 
12 etCu such as an others and circle configuration, the shape of a cylinder and also a square, or 
a triangle, and the so-called known configuration. 

[0026] However, although flat-surface configurations, such as the shape of the shape of a 
square or a triangle, are automatically extracted In the case of the feature extraction of said 
known configuration, an operator will do the selection extract of the so-called circle 
configurations, such as the shape of a polar plane or a cylindrical shape. In addition, although 
whenever [ recognition / of whenever / distinction / of the circle configuration at the time of 
this feature extraction / the number to extract ] changes with operators, by the time a solid 
image Is finally obtained by some, its extract part, number of the circle configuration by which 
the selection extract was carried out here, etc., some time difference will arise by them. 
[0027] And In each photography image data by which said extracted known configuration is 
photoed. equalization processing of the same known configuration is carried out using count of 
the least square method etc., and this known configuration calculates the amount of 
displacement most in agreement While having this every one photography image data and piling 
up and compounding it on the solid image processor 32 based on the amount of dispiaoement 
computed here, the solid image of three dimensions will be again displayed for this compound 
image on a dedicated purpose computer 30 on the screen of delivery and this dedicated purpose 
computer 30. 

[0028] In addition, it is good to check whether It has the description which the configuration of 
this device under test 1 2 mentioned already on the occasion, for the configuration of this device 
under test 12 to stick two or more targets 40 on the fluent face of a device under test 12, when 
the description is not seen in a fiat surface and a flat configuration, and to use for photography 
of said device under test 12 as a shape facility. Moreover, when this device under test 12 is a 
movable body, as mentioned already, a three-'dlmenslons displacement gage is attached on a 
device under test 12. IHowever, when the device under test 12 has stopped, this three- 
dimensions displacement gage may be omitted, without attaching. 

[0029] Moreover, you may make it deliver and receive transfer of data, such as photography 
image data photoed with said moire camera 20, and the amount of relative displacements, using 
storages, such as a floppy disk. And when two or more solid images are piled up and image 
equalization processing is performed in case synthetic processing of Image data is performed by 
this solid image processor 32 in order to make higher precision of the solid image compounded 
by said solid image processor 32, a highly precise solid image will be obtained. 
[0030] Drawing 3 is the block diagram having shown the control circuit Fig. of the micro capacity 
type acceleration detector (only henceforth an "acceleration detector") with which the three- 
dimensions displacement gage 26 shown in said drawing 1 is equipped, and which is not 
illustrated. The direction of an arrow head shown all over drawing shows the direction where a 
signal is outputted. Moreover, the timing chart of the signal in each control circuit shown in this 
drawin g 3 is shown in drawing 4 . The acceleration sensor 51 which measures the movement 
magnitude (variation rate amounO of the moire camera 20 in the photography image data which 
had and photoed said moire camera 20 is formed, and this acceleration detector 50 is connected 
with a transmitter 52, reference voltage 53, and an Integrator 54, 

[0031] Moreover, it connects with a synchronous circuit 55 and said transmitter 52 is connected 
to an integrator 54 through the hold reset circuit 56. In addition, a thermometric element 57 is 
connected to this integrator 54, and when predetermined temperature is detected, an output 
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signal Is transmittsd to an Intogrator 54. 

[0032] Said aooeleration sensor 51 and raference voltaga 53, and the integrator 54 that raoelvad 
the signal from the thermometric element 57 in the hold reset oirouit 56 list oarry out oontrol 
processing of these data, and outputs said processed date to A/D (A/D converter}62 through a 
switcher 60. And an output signal is changed into an analog or a digital signal with A/D converter 
62. The signal changed here will be outputted to a mioroprooessor 61, and A/D oonverter 62 will 
obtain the output from a microprocessor 61. 

[0033] Whenever said mioroprooessor 61 receives the sampling from A/D converter 62, it 
calculates the average of the value in a past fixed period, or the average to which the nearer 
past applied weight It is high responsibility by this, and highly precise acceleration will be 
obtained. And if the output of a hold circuit 56 and a reset oirouit 56, and an integrator 54 is 
inserted in juxtaposition to the output of an acceleration sensor 51 as shown in drawinjKL4 
(integral value of the part of positive logic), - (integral value of part of negative logic) speed of 
response will become twice, the speed of response of said three-dimensions displacement gage 
26 improves, and response engine performance's shutter timing measurement and shutter 
actuation of a digital camera 24 which were mentioned already Improve, 
[0034] Prawlng_5 shows the actuation in the moire camera 20 shown in said dravying 1 and 
dr awing 2 with the blocl< diagram. If a photograph is taken as it Is also with the moire camera 20 
about said device under test 12 as mentioned already, the shutter timing and shutter actuation 
will be performed automatically, and two or more photography image data (for example, the 
photography image data 1, photography image data 2 ..) will be obtained. And as mentioned 
already, the amount of relative displacements in a device under test 12 is computed from these 
two or more photography image data. 

[0035] The space-coordinates point of three dimensions is computed for every pixel [ in / in 
each of two or more of said photography image data (the photography image data 1 , photography 
image data 2 .J / the photography image data (the photography image data 1, photography image 
data 2 ..) ]. And as shown In drawing 8 , each photography image data (the photography image 
data 1, photography image data 2 ..) is complemented based on said computed amount of relative 
displacements. Two or more of these complemented photography image data (the photography 
image data 1, photography image data 2 ..) and said amount of relative displacements will be 
serially sent to a dedicated purpose computer 30. 

[0036] Pjrawinjtl shows the actuation in the dedicated purpose computer 30 shown in said 
drawing.2 with the block diagram. As shown In said drawing 5 , two or more complemented 
photography image data (the photography image data 1, photography image data 2 ..) is serially 
incorporated by the dedicated purpose computer 30 for every photography image data of the. 
And the part which has shape facilities, such as irregularity, to the direction of a normal of an 
image for every photography image data of this is extraoted, the successive approximation of the 
space^coordlnates point of said three dimensions is carried out, and a focus group is extracted. 
Furthermore, by processing the curvature distribution which can be set at least to the pars 
convoluta icbull oortioalis rents of each photography image data using technique, such as a hash 
method and a Monte Carlo method, a focus group is classified and curvature approximates a 
small part with a polyhedron or a free sculptured surface. 

[0037] And as mentioned already, in the description configuration of said photography image 
data, an operator chooses and extracts circular and the part which has known configurations, 
such as the shape of a cylindrical shape. However, since the extract of this known configuration 
is automatioaiiy extraoted by the dedicated purpose computer 30 in fiat surfaces, such as a 
straight line, the selection extract by the operator is not needed. Moreover, since individual 
difference is in the criteria of the distinction to the configuration when an operator performs the 
selection extract of the shape of this round shape and a cylindrical shape etc., the time amount 
which the time amount which the extract takes, and future processings take is not uniform. 
[0038] For example, if the case where the multiple-selection extract of the shape of the case 
where the selection extract of the shape of a round shape or a cylindrical shape is not carried 
out at all, a circle configuration, and a cylindrical shape is carried out in the same photography 
image data Is compared Since the direction at the time of canrying out the selection extract of 
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two or moro tho shape of a circle configuration and a cylindrical shape converees early the 
convereence count for displaying the solid image mentioned later, the direction when the solid 
Image of three dimensions oarries out the multrple-selection extract of the shape of a circle 
configuration and a cylindrical shape will be obtained early. 

[0039] Moreover, as mentioned already, the selection extract of the known configuration part in 
each photography image data (the photography image data 1, photography image data 2 ..) is 
good to carry out the selection extract of the precision nibble set up in said device under test 
12. The part which designs this device under test 12 with precision in the time of the 
manufacture beforehand is set up. Since the configuration data of a device under test 12 show 
beforehand the part which has this preclsioni by using this precision nibble for the selection 
extract of the part of a known configuration, it will be oertainly completed by the convergence 
count mentioned later, and a highly precise solid image will be obtained. 

[0040] And in consideration of "weight" value, the amount of error hopes which is the range of 
the error in a this "weight" value further is obtained from the precision of said extracted shape 
facility and a known configuration, and it evaluates using a performance index. In addition, since a 
this "weight" value changes with classes, such as a configuration of a device under test 12, and 
the quality of the material^ it will be set up according to a device under test 12. 
[0041] Furthermore, equalization processing of said shape facility and known configuration which 
were extracted is carried out using count of the least square method eto. within the limits of 
said amount of error hopes. And the location of this shape facility and a known configuration 
calculates the amount of displacement which is best in agreement, and convergence count is 
performed so that the value of said performance index may become min by making this amount 
of displacement into initial value, and said shape facility and known configuration which are 
Included In each photography Image data (the photography image data 1, photography image data 
2 ..) as shown In drawing 8 — piling up — each — photography image data (photography image 
data 1, photography Image data 2 composition will be canrled cut 

[0042] Drawing 9 is the flow chart which showed the actuation in this three dimensional image 
gaging system 10. It checks whether in photography of a device under test 12, it has first a 
configuration which turns into the configuration with the description. Although pasting of a target 
40 is not needed when it has irregularity and a part which serves as the description in addition to 
this (S10 "YES") When it does not have the part used as said description (S10 ''NO")i on the 
front face of a device under test 12, two or more predetermined targets 40 are stuck (SI 2), and 
it uses as a description configuration of a device under test 12. 

[0043] Moreover, when said device under test 12 is the movable body which is carrying out 
movable also at the time of photography (Si 4 "NO"), a three-dimensions displacement gage is 
attached also on this device under test 12 (SI 6). However, if it Is the halt body which said device 
under test 12 has suspended (SI 4 "YES^X it is not necessary to attach this three^dlmenslons 
displacement gage* 

[0044] Furthermore, it inputs that it is also at dialogic operation about data, such as a near 
distance of said moire camera 20 and device under test 12, and a pixel consistency, (Si 8), and a 
photograph is taken, shifting so that a device under test 12 may be overlapped as it is also with 
the moire camera 20 (S20). If photography of a device under test 12 is started with this moire 
camera 20 as mentioned already, a fringe (moire pattern) will be floodlighted on this device under 
test 12 from the prqjsctor 22 formed in the moire camera 20, a photograph will be taken as the 
CCD digital camera 24 is also about this fringe, and photography image data will be obtained. 
[0045] In addition, timing measurement which cuts the shutter of the CCD digital camera 24, and 
shutter actuation are automatically performed according to the amount of relative displacements 
computed by the three-dimensions displacement gage 26 formed in said moire camera 20. as 
mentioned already in said drawing.2 . Data will be complemented for that each every Image data 
of photography, and two or more photography image data photoed by this will be serially sent to 
a dedicated purpose computer 30 with this amount of relative displacements, as shown in said 
drawing 5 (S22). 

[0046] And two or more photography image data sent to said dedicated purpose computer 30 
carries out equalization processing (S24) of each while carrying out the selection extract of the 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran„web„cgi„«dj* 



2006/09/27 



2006^ 9fl2?Br.13Si26^)v[MEAlTOH INTERIJATIONAL PATENT OFFICE 



NO. 10927/7 P. 24/46 



shape facility part and known configuration of a device under test 12 In that each image data of 
photography, as shown in said drawing 7 . And after piling up and oompounding said every one 
photography image data by the solid Image processor 32 so that the extracted this description 
part and the part of a known configuration may be most in agreement (S26), the solid image of 
three dimensions wllf be again displayed on a dedicated purpose computer 30 on the screen of 
delivery and this dedicated purpose computer 30. 

[0047] Thu8» if the approximate value acquired from two or more photography Image data by 
carrying out the selection extract of the known configurations of having the description 
configuration in a device under test such as a part and a circle configuration, and carrying out 
the mean square of the error in these direotions of a normal further is in a predetermined error 
range, a highly precise solid Image will be obtained That is, since ac(iustment of the solid image 
which piles up and obtains said photography image is also good when the description 
configuration and known configuration which carried out the selection extract from said 
photography image data are ac^usted, as a result a highly precise solid image will be obtained. 
[0048] Moreover, although not illustrated, it is also possible to use for data processing of the 
photography image data in this example the three dimensional image measuring device which 
used Space FFT. Space FFT is used for this processing, although the three dimensional image 
measuring device using this space FFT photos a device under test using a commercial digital 
camcorder etc.. and incorporates and carries out data processing of that photography Image data 
to a computer using storages, such as a floppy disk and RAM, and the solid image of three 
dimensions is obtained. 

[0049] Processing of the photography image data based on said space FFT obtains highly precise 
image display by enabling the detailed outside profile extract of a device under test, and carrying 
out voxel processing of this photography Image data downloaded to the computer further. In 
addition to the shade information acquired from the conventional photography image data, by 
this, a highly precise solid Image will be obtained from acquiring the information on the spaoe- 
coordinates location in three dimensions. 

[0050] Alterations various In the range which is not limited to the above-mentioned example at 
all, and does not deviate from the meaning of this invention are possible for this Invention. For 
example, although the moire camera was used in this example, at any time is possible for the 
modification addition of the synthetic approach of the extract approach of the description part 
by the approach and photography image data which download the photography image data of the 
device under test which a camera, a peripheral device, eto. to be used were not limited, and was 
photoed to a computer, and a known configuration, the known configuration to extract and also a 
solid image, the method of presentation of the completed solid image, etc. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
danagQB cauBod by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the orieinal 
precisely. 

2. **Mt* shows the word which can not be translated 
3 Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINQS 



[Brief Desoription of the Drawings] 

[Drawing 1] It Is the block diagram of the digital three dimensional image gaging system 
concerning the operation gestalt of this Invention. 

[Drawing 2] It is the block diagram having shown the configuration of the digital three 
dimensional Image gaging system shown in dra wing 1 . 

[ Drawing 3 ] It is the block diagram having shown the control circuit Fig. of the micro capacity 
type acceleration detector with which the three-dimensions displacement gage shown in drawing 
1 is equipped. 

[Dra wing 4] It is the timing chart which showed the signal in each control circuit shown in 
d rawin g 3 . 

[Drawing 5] It is the block diagram having shown actuation of a moire camera. 

[Drawing 6] It is drawing having shown the complement of the photography image data 1 and the 

photography image data 2. 

[D rawing 7 ] It is the block diagram having shown actuation of a dedicated purpose computer. 
CP.r^wiQEJi!] It is drawing having shown ac^ustment of the photography image data 1 and the 
photography image data 2. 

[Dra wing 9] It Is the flow chart which showed actuation of this three dimensional Image gaging 
system. 

[Description of Notations] 

10 Digital Three-Dimensions Former Image Gaging System 
12 Device under Test 
20 Moire Camera 

26 Three-Dimensions Displacement Gage 
30 Dedicated Purpose Computer 
32 Solid Image Processor 
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[ 0 jO..J=i .] Mtc . 11*31 3 lJ:|Hm©^B>a® i ^ X Su 

[0 0 1 2] ^LT. ll*S4li:l5e©%B^Oi3ti:, 
5j:<*B^A^»e>n2.„ 

[0 0 1 3] Sfc. IS««6lcfi2eC)%W{i. 

;ue7^:i- * p{ 7 J: o ra^^ nfcKS^i'j^^&'^aR 
Lfca^B^x-^'^at^H:^^7tB^^±titas^-r^B 

% a^ L T gsicDa^B® X- asB^^¥ 

mt. l^aRB^x-:5f5J'<#^S*feoTiifc^^©B 



(4) 



A ^ c t -r s coT'fe So 

[0 0 14] ±l2ieicO%B^tcitnf. 7=^->*:5';i/ST'fl 
s^r- ^ ^insjas-r §^»msgs i^Kstsiaa^ 

saasBo^p^ F F T tci :sa®7='-??ii»Ms^g^ 

i o TSffi^iB^x- ^^^^ LTil(*li^^S^-r 
[0 0 15] 

^S£0iJ t fev^T it^mi^Vlo^mBt 5 X t' X 

1 oa. :>cS'jLTMSiMi 2^WimLr^(ommmm 

%jas-r^iiffl3>ifii-:J' 3 otcj:^T«)3c$n?>c 
[0016] M2t7 y 2 0 li. ^©rtastc^te© 

ffiiMi 2±tcfS|#-r;|,je5^|g2 2 Sra|t^nrc7 
'J V->*%aK-r?.iaffl^<DC C DTi^^;l/A^^ 2 
4. ^LT^»M1 2tC*itj-5^7;«3y7 2 OcDffi 

5^^{ii«%»ai-rsfci6©=i^7tSfiitt2 6*^iatte.n 

i.0 f^, ^©ftfiiaa^®5H 200 mm XI 60mm. 

S:^*:B®<O«a±0. 1 mm, :a'g?9l6/l 0 0. Sa 
1. 5kg(D^m5^r'h-orm^tti^o 
[0 0 17] Mf2S7t§5 2 2li. ^loytWM^notcib 

i:^cJ;oTffi^ffJS^&l 2±tcS7'J >'v'A^S^$nSo 
^LT. Mf2C CD-rv;^;l/*p«^2 4T't,oT»JS 

fell z^mBt^cticj:^r. m7Vyi^<D^^m 

[0 0 18] tfc, MI2H^j»:K:^{i[tt 2 6 
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2£L 



^r>g2000-1 71 924 
6 

mLrzmm<^ 1 2 ^bui2^ 7 y ^ 2 0 tc^tt 

f;:C C Dx->*:?;l/;ti^^ 2 4 T"E>-3T'>b-f O-f^) 

SI) ^Mint^o d^^ffia^atcLT. mccdt'v' 

-|^I{t%i!l)6^^^:^T9= f^. ilOHi>:7t:^{4lt2 6«a 
g3 a»3 0 0 g 0*^73 ST'^^^n So 
[0 0 19] S^c. mEMm^y\^3.—$i 3 Olt. Hul2 
^7U*^'7 2 OlCioTSiJ^nfcft^B^x-^^ 

g|g5aa-rst±ttc. siigsasLfcS^Bitx-^'?: 

■e-fi!cS!SLTH:^7t;©ji{*B^*a5^-r5B^:^D-t -v 

■9-3 2*^istte.n5<, cntjcoT, is^7i^*;'<^2 

^, Klz:f4:B®:/a-fe<y9-3 2tci3l/>T^fiit$nSct'5 
[0 0 2 0] f^. tatmrn^^l Zti^mm^eTU:^;^^ 



few- 2 6 tlli:05^L^V^Hij)e^^{ult5:I!J#tJ5o ^ 
LTX, Huf2Mi.K?4ll 2©}gt»c*^¥®)B4*^¥fcA.T' 
±iZ;-3fc1f®!iA^^l/^i-5^«^ttt±s K^Ml 2© 

Sffi±tRiT^o2i>:7yBtt. xa. jx(*}B«T'«^^n 

30 ©•ri>i:ii/\ 

[0 0 2 1 ] 0 2 {J, Iuf20 1 tc^Lfc-r i'^';L'Z:^7t 
B^SiJS->XxAl OO«fiS;^7P-yi70tcT^LTi/^ 

2, CCDf='>^^;l/*^^ 2 4, H 

i^7t;^fitl+2 BlCiorm^^nSc ^LTKaLfct 
•5 tc, iufHt7 U;^J y V 2 0 tcKlJ e.nfctS?tg§ 2 Zlc 

i-^TSSi^^^^i z±im^ttirzyvy'J (^rum 

m) ^x->*^f;l/*;^^2 4T'feoTaKL, C<DmBV 
40 fc7U>">*^S^r7b*^^2 OtcStt?.nfc0SL^ 

[0 0 2 2] ^, Bul2^-7lx*;^7 2 0T'^,oTS^ll^ 
^%ll Z^mmt^^lCli. ^46St7b*^7 2 0©tl 
KffiStMSO^it^ 1 2OSS{itai:O:*cR«0^!S*-^^ 
2.0 ^LT, ^^:7bAp«7 2 0T-*.oTKMllS?^l 

[0 0 2 3] ^LTBuf2Lfc.};^lC, :t--'<-5-y7°-r 
50 5i9K:LTaBLfcSS©li»B^T-^'*^6, ^7 
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pi 5 2 0 ii^m Ltzi^m^mtrntmBm^^'f- ^ ^ 

Stc»aibfc^fi^ft:*^e>»JSti 1 2 t:font5tB5^^ 

ffifl^gm-r 5 o ii o^ai L ^ffl^Ees^stc c c d 

xi;:5?;l/:^3y^2 4(D->^' y ^—^^^^^ ^y^if^if 

« ^ ^ 5 y ^'(DtrmiSiiSi^ ^-^^ -mmt. ±x^m 

[00 2 4] MfBfflJ>f^(u«SO\ BUK€:7 U;*J 7 2 
OtCtoTiKWtcjfK^tlfcftKil^x-^'tt. ^■'O 

-Sfc^tcM^^nfct^, ^-^^ffi^i^l^a-^ 3 OtciM 

[0 0 2 5] ^LT. BUlEirffl:3yt!:i-^f 3 0^^:^5^t 
5 y 7 h 'i' X 7 3 5 T' o T^feO-a^iS^x- « 

[0 0 2 6] {iU SufBgfajg1^0#^atB'^^.ti:ES^ 
^ THc ^'>^Bf r^g*^^ C ^ c: i: ^ „ 

[0 0 2 7] .^LT. BSfsam^nfcgEfijj^^A^a^^. 

B^T'o -tr -y -y- 3 2 ±T t -p TSfe-&t«-ltT^fjcf i. i: 
fttC. C©^figbfcB^^SS«ffl3>tr:i-^5f 3 OIC 

iS^fflrjyt^a-tJf 3 0Oiia±tH^7t;'Dji{* 
[0 0 2 8] i^. tul5»i!lS!i% 1 2©»Kte^tc{i. S 
6112 L, mmm'&^l 2 0Jg^^cA^¥ffiStf¥S^}B«T- 

m^^o (it. «^S!JS^1 2A^(?±tTV^?.«^lC«s 
[00 2 9] S ^6512^7 ;>« ^ 2 0 T'^K Lfcffl ^ 



(5) iitBi 2000-171924 
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7-^^«D!21tji{^:^fflU^Tg§-r?. i ^ LT 
feiv-c ^LT. HuEji(*il®7°D-t-y9-3 2tcJ;^T 

wm^yn-izy^s 2T'a®x-^'©^^ma^f7^^ 

[0 0 3 0] mzit. Huffi^ 1 C5^LfcHi^7t;^{iLl+2 

^ 2 0 ^ ^ xa^ L fca^B^X- ^ fct t § ^- 7 
y 7 2 0 Oi^Sl* ^ilJ^-r ?.Aaiia-b > 

■9-5 1 fSfflggS 2, SJP«E5 3RZ>*a^3' 

§§5 4 tmm-^n^c 

[0 0 3 1] $fc, t>il2%ffi§5 5 2ara«B(H]K5 5i:S 
20 ^^tl, K • U -t h®^ 5 6 ^^rbxaditsi. 

[00 3 2] mmamm'ii 5 1 msmmms. 5 3 . 

K • >; -tr -y MUSS 5 6 Mt>'tSA^taJt§ 5 7 A> €> 
ffl^^:SfflLfc:a^:}-gg5 4a. ^^(^(O^-'^^U'mVk 
SL. -^§816 O^^LTA/D (A/D^^gg) 6 2 

\zn\^xmimm.T—^^\iitit^. tLx. a/de 

^§§6 2^Cctn^Tai:'D^1^^7:^D^^x^ix^^•^f;^{l^ 
-9-6Ucm:^^n, A/D^^§§6 2av^^a7'a-fe 

-y9-6 l*^eo^JB^]^^#?.^:^:^c^^o 

[0 0 3 3] BtlfSv^'^7n7°a-t-y+>-6 1 It. A/D^ 
^§§6 2*^P.O-9->'7'U Vi7-;g:§tt5«t3gi-^WP^ 
tcfctj 5{i©¥l^fii, Xlijfit^j^SS iffi**i!in^f;:¥ 

iiJ8-ty-9-5 1 ©m;'3lc5>tLTM?JtC4->-;l/K111^5 6 
RZfV -t <y h [HiK 5 6 . i»^§§ 5 4 <Dai:^^SA-rn{f 

iS^jig*^ 2 t ^ f> . BufeHi^j^is^fittt 2 6 ©js^a 

gA<|o]±L. SxELfcx->*^f;l/A;*7 2 4©i/1'•y:J^- 
[00 3 4] ESa, B«f20lRt>*E2ti:5^Lfc^-7L/ 
;(3^ ^ 2 0 tfc-tti>{tl!l^7"n >y i'BtcTS^LTl^So 
SiSLfci^tt. tuESllS^l 2*^:7UA?f^2 0 

50 (^jAtf. 1 . mmmmT"-^ 2 • • ) 
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CO 0 3 5] mim^<Dmmmt§ty'-i' mmmmT- 

9-^ (a^B^x-^ 1 . a^Si^x-^ 2 - • ) 

(s^a^x-^f 1 > mmmmT'—}' 2 • • ) ^tuiHS 

[0 0 3 6] B(jfeE2tC5^Lfc:#ffl3>k:a- 
(g^B^x-^^ 1, SKiS^x-^2 • ■) 

[0 0 3 7] ^-LTKaiLfcidi;:, BulBiiKB^x- 

*-r?.ajffi^jt{^*ft^ssi!Lftai-r?>o fibs ctDgtsi 

[0 0 3 8] m^li. ra-oaKB«-r-:5'tCfc</^T, 

-So 

[0 0 3 9] ffc. gtSEbfci^t-^SKB^x-^ 

mmmm'f-^ i , mmmm'r—^ 2 • • ) t^nj^ 
1 2a. ^tcomr^mcisi^r'f'ibmm^i^-orms^t^ 

2<D}gttx-^'lCi;oT^<68?oTl/^5^i:A^ 
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[0 0 4 0] ^LT. m?ii&iiiLrcm^^WiRUm.^m 

2£DJg4*^1^K§£Da^t<i:oTS^?.;:i:A^P.. 
^fSii 2te:jSi:TiS^-ri>2:i:lc^S=, 

[0 0 4 1] hk:, mtimm^^t(D^mmcfsi^ 

^>^©a^S^x-^' (S^B#x-^ 1 s S^B 

1 . SRB®x-^f 2 • • ) ^fig-r?>c: 
[0 0 4 2] 09«. *Hi^B^l|iJSi^XxA 1 OtC 
20. j3H5LiaS&aU.fc7.a-^+-KT*$^« SE^^fSi 1 

^i:^5<t5^ai5{iE^WbTI/^^^ (S 1 0 tye 
SJ ) ii-St—^^^ h 4 0(^^mi'2-mtLrj:[,^t)\ tuE 
i|tmi:^5g|Jfi[^#LTl,>^l/^«^ (S 1 0 TNOJ ) 

It. mi^mi 2£Da®±tm^o^-^'-y h 4 o^m 

^liftLT (S 1 2) . ^11^% 1 2 0lflS}Kt»ei:LT 

[0 0 4 3] Sfc, Mie*S^i!l^% 1 2*^ffi©B#tcfepIBl 
30 LXl^^^'^m^t^T'h^m-^ (S 1 4 TNOJ ) tts K 
iS^SiJ^^^ll 2±tCtHi^7L^fiilt^ffi<«ttt^ (S 1 

6) „ fib. mi^m^^i 2A^^f±bT^^5^?±!t%l^* 

T'Snff (S 1 4 rVE SJ ) . dOHi^TC^lfitt^BJ 

[0 0 4 4]Mt-s Hffl5^7^;b^{^2 OtWJ^ifell 
2i:£D:*:J^©l^!ll, RD'B^^^a^Ox-^^^WsSJ^S 
T-*,oTA±l (S 1 8) b. ^r7U*^v2 0-Z:€>oT 
S^jfJ^iai 2%=d--/^-7>yy-r5<i:3ti:-rc,b^*^P. 
»ij-r?> (S2 0) o K3Sbfci'5tCs K^TU*;^^ 
40 2 0 X'W^I^Vb 1 2 ©JgK%Fjfl^-r-5 il. U*^ 7 
2 0 lilStt 5) nfcS?t§§ 2 2 e. 7 U > v= 7 btM 
«) A^gSPJ^^^l 2±Cg7t^n, CCD7'J:/i^^C 
C D X ;l/ A ^ ^ 2 4 T- o TSK bra^H^x- 

[0 04 5] i^. CCDxv'^;l/*;^'7 2 4<D>'+'y^' 

2tcKabfci3t;:. tijf2t7u*^v2 otiStje>n 
fcHi>:7c^{utt 2 6 1 i o T»m ^ nfcfflj^gffiMii: ee 

50 B^x-^'li. BuEEStC^xb/ii^tC. ^<D&>^<oa 
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22)0 

[0 0 4 6] ^LT. t!iiimm^y^=^—^^oizm^ 
imm (s 2 4) ^lt. Kastibfc^iiasfeR 

t>^tT-&figLfc (S2 6) ^^tcRe$fflnyk!;i-£3 
OCiMtlx ^Hffln^kfa-^? 3 0©®S±CH^J(:7t;tD 

[0 0 4 7] cKOi^tC, mSJ©ffii5H®x-^*^^^S 

[0 0 4 8] ^Tc. ^S^U^V^JbV ^^SSt^Jlc^ittSa 

-^^7 D -y If-x-t- X R A Mll<Df51iiii*i^fflt> 
il^%f#?)fe©T-fe53b^ dOfflStC^F^F F T^ffll/^ 
[0 0 4 9] Buffi^F^F F Ttci§S^il^x-^o5tt 
nyif:i-;5't5l?3 AxfcSS^H^x- ^ -t ;1/ 

taK.T, Zi>:^tc*itti,^F^^S{4H©ffi^fe?i^i: i: 
[0 0 5 0] *f|B^«, ±f5Lfc^«Ei«lf!ltcf5i^PS^$n 

[00 5 1] 
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±iFO^«#^F^^3-rtcffl^*^RlH^i:^^J:i:*^e., 

10 [0 0 5 2] ^ LT. W3?S2H:l2«O^BjO<t9tC. 

tcM-r5RFfS^F^O^ffi^0^iii:*'RlBgi:^t), Stc 
20 [ 0 0-5. 3 ] Mti:^ 4 t::|2^<D%H^© J; 3 ic, M - 

[0 0 5 4] tfc. lt*S6ti:|Blc<D%W<Di^tc, IS 
30 SiJS't^Og^aitx-^' ^^F^ F F T ^fflV>T^S-r 5 
ciiilCct^T. PB^Siii^a^^&ff^ctA^RlHEi:^ 

[0 0 5 5] ^LT. C<D<J:-5ti:{ffiic2tlfciLt*:a® 

^#5aKB^x-^?^ffl^^Tsg■tey*— >3 

A-^-> = ^ U-iy 3 > v-Xx AH^SiW-r 5 C i: t rIhI 

ffl^tcilsi£< WlSfSC i:*^T'tSo 

m 1 ] *%B^<D^fig}g^t<^?>x->'^;l/HiA7t;a®i:J 
50 S->XxAOffifiSc0T'fei>o 
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[^2] El ^C/x^Lfcx->*^';l/H:^^7cil^z»JS■>^7'-^ 
[03] EUC^^xLfcZi^TngfiilttcMxC.ni.v^'^ 

[05] ^7L/*;^^£D<'Fil]^5^bfc7n-yi7|lT'$. 
^= 

[06] JiRB^x- ^ 1 RU'S^B^x- ^ 2 ©M^ 10 2 6 
^^NLfc0T'S?>o 3 0 

[07] »ffln>trai-^?cDitib^:?xbfc:ra-yi70T'* 3 2 



(8) ?#rjS 2 0 0 0 - 1 7 1 9 2 4 
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[0 8 ] mBm^T—^i 1 stfSKii^x-^' 2 (DS^ 

[0 9 ] :*:Hij)i:5T;B^a>J^->Xx Lfc7 a 
[|?^£DiKB^] 
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